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Intraseasonal Modulation of ENSO Teleconnections: Implications for Predictability in North America 
Will Chapman, Aneesh Subramanian, Shang-Ping Xie, Marty Ralph, Michael D. Sierks, Youichi Kamae (J. Clim. sub judice) 

• By utilizing a large ensemble of an atmospheric general 
circulation model, this study reveals the pronounced 
subseasonal evolution, at a monthly resolution, of both the 
ENSO forcing signal and internal variability.  

• March, of El Niño years, has the highest Signal-to-Noise 
ratio (more predictability). (Followed closely by 
February), in 200mb Geopotential Height, 2m 
Temperature, and Precipitation.  

• We observe a ~10% drop (increase) in Internal Variability 
in El Niño (La Niña) years. 

Monthly Regression of GPH 200mb (colorfill), UV winds 200mb 
(vectors), Rossby Wave Source (purple contour), on leading Principle 
component of Tropical Precipitation (EOF Pattern is inset).

We see a strong forced response in late winter/early spring. 

Can high S/N events in large climate ensembles  
be translated to  

improved prediction in initialized forecasts?



Coupled atmosphere-wave-ocean-land interactions can influence precipitation drivers

Can improved coupling across components 
increase prediction skill? 

Earthworks 
Global Storm Resolving Model

Ocean coupling helped improve Atmospheric 
river forecasts when mean SST was cool

Exciting new project: Earthworks aims to run all 
component models on a single enormous grid



Innovations in Modeling, Computing, Observations, Data Assimilation needed!

European Weather Forecasting Center has an 
agreement with them to develop weather and 
climate forecasts on their system with mixed 
precision

Innovate stochastic 
parameterization and 

uncertainty representation

Innovate subgrid scale 
parameterization

Earthworks

Innovate Coupled 
Modeling

Innovate regional 
downscaling (e.g. FV3)

Data Assimilation 
Maching Learning

Use of Machine Learning and 
Data Assimilation to optimize 

the use of observations further

Coupled Data Assimilation
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((S2SS2S)) Science and Predictions Science and Predictions
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The ASP Summer Colloquium is intended to bring 
ĞǆƉĞƌƚƐ� ĨƌŽŵ� ĂĐĂĚĞŵŝĂ� ĂŶĚ� ǁĞĂƚŚĞƌ� ƉƌĞĚŝĐƟŽŶ�
centers together with graduate students and 
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The Colloquium will be held at the EĂƟŽŶĂů��ĞŶƚĞƌ�
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�� ƐĐŝĞŶƟĮĐ� ǁŽƌŬƐŚŽƉ� ǁŝůů� ƚĂŬĞ� ƉůĂĐĞ� :ƵůǇ� ϭϯͲϭϳ͕�
ϮϬϮϬ͕�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ��ŽůůŽƋƵŝƵŵ͘�/ŶǀŝƚĞĚ�ƐƉĞĂŬĞƌƐ�
will present the latest results and challenges in this 
ĨĂƐƚ�ŵŽǀŝŶŐ�ĮĞůĚ͘�

THE SCIENCE OF SUBSEASONAL TO 
SEASONAL (S2S) PREDICTIONS
Scientific Leads: Judith Berner (NCAR) , Aneesh Subramanian (CU Boulder)

dŚŝƐ�ĐŽůůŽƋƵŝƵŵ�ŝƐ�ŝŶƚĞŶĚĞĚ�ĨŽƌ�ĂĚǀĂŶĐĞĚ�ŐƌĂĚƵĂƚĞ�
ƐƚƵĚĞŶƚƐറ� ǁŚŽƐĞ� ĞǆƉĞƌƟƐĞ� ŝŶĐůƵĚĞƐ� ĂƚŵŽƐƉŚĞƌŝĐ͕�
�ĂƌƚŚ�ƐǇƐƚĞŵ�ƉƌĞĚŝĐƟŽŶ�ĂŶĚ�ĂĚũĂĐĞŶƚ��ƐĐŝĞŶĐĞƐ͘�/ƚ�
will feature lectures on the fundamental processes 
ůĞĂĚŝŶŐ�ƚŽ�^Ϯ^�ƉƌĞĚŝĐƚĂďŝůŝƚǇ�ƐƵĐŚ�ĂƐ�ƚŚĞ�DĂĚĚĞŶͲ
:ƵůŝĂŶ�KƐĐŝůůĂƟŽŶ͕�ƐƵĚĚĞŶ�ƐƚƌĂƚŽƐƉŚĞƌŝĐ�ǁĂƌŵŝŶŐƐ͕��
ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶƐ�ǁŝƚŚ�ƚŚĞ�ůĂŶĚ�ĂŶĚ�ĐƌǇŽƐƉŚĞƌĞ͘�/Ŷ�
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ƐƚƵĚĞŶƚ�ƉĂƌƟĐŝƉĂŶƚƐ�ƚŽ�ĂƩĞŶĚ�ƚŚĞ��ŽůůŽƋƵŝƵŵ͘�

&Žƌ�ŵŽƌĞ� ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ� ƚŚĞ��ĚǀĂŶĐĞĚ�^ƚƵĚǇ�
WƌŽŐƌĂŵ� ĂŶĚ� ƚŚĞ� ϮϬϮϬ� ^ƵŵŵĞƌ� �ŽůůŽƋƵŝƵŵ͕� ƐĞĞ�
our website: ŚƩƉƐ͗ͬͬĂƐƉ͘ƵĐĂƌ͘ ĞĚƵͬĂƐƉͲĐŽůůŽƋƵŝĂ

Three upcoming Workshops / Summer Schools to continue conversations

2021


